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Electricity

coil (see ELECTRICITY, CURRENT). The net
power given by the dynamo is the difference
between these. In Fig 3 is shown E M F. and
a lagging current, and the product at each
instant gives the power at that instant, some-
times positive and sometimes negative. If a
wattmeter is used in this circuit, the pull on
the coils at each moment will be represented
by the vertical height of the shaded power
curve, and the average pull will be the differ-
ence of these areas. Consult Steinmetz' Alter-
nating Current Phenomena ($th ed. 1916)
and Theory and Calculation of Electric Cir-
cuits (1917) j Lawrence's Principles of Alter-
nating Current (1922)

Power in Alternate Current Circuits.
Fig. J.

Electric Coherers. See Electro-mag-
netic Waves.

Electric Condensers.  See Condenser.

Electric Conductors. See Electric Ca-
bles and Conductors.

Electric Eel (Gymnotus, or Electrophor-
14$, electricus), a large South American fish,
allied to the carps or suckers, although eel-
like in form. It lives in the rivers of Brazil
and Guiana and is the most powerful of
the electric fishes, being capable of inflicting
a severe electric shock. The electric organs,
which occur in pairs on the back of the tail
and on the anal fin, consist of numerous tiny
cells supplied by large nerves passing from
the spinal cord. See also TORPEDO.

Electric Elevators* See Electrical Ma-
chinery; Elevators.

Electric Eye. See Electricity, Progress
since 1934.

Electric Fuses.   See Electric Lighting.

Electric Generators. See Dynamo and
Motor.

Electric Heaters, See Electric Lighting.

Electric Indicators.  See Electric Bells,

Electric Insulators, substances through
which electricity passes either not at all or
with great difficulty. These include all trans-
parent crystalline substances, dry organic
bodies, oils, fats, gums, resins, and mineral
silicates; also, all gases, except when much
rarefied, strongly heated, or exposed to Roent-

gen rays. No metais, or aqueous, alcoholic,
or ethereal solution^ of salts are insulators,
and some metallic oxides are excluded. In-
sulating substances show a great difference in
insulating power.
The substances most used for insulating
are: paraffin, hard rubber, vulcanite, flint
glass, shellac, India rubber, gutta-percha,
mica, porcelain and stoneware, vulcanized
fibre, asbestos, bitumen, common glass, silk,
cotton, dry wood, marble, slate, and various
oils, gums, and resins generally used in mix-
tures. Except for this last group, the mate-
rials listed above stand in approximately the
order of insulating power; but the property
varies in different specimens and with the de-
gree of dryness Absorbent materials, a^
wood and cotton fibre, asbestos, and other
porous mineral substances, are unreliable in
damp places unless they have been saturated
with paraffin-wax or shellac.
Insulators are used for the stands or bases
of switchboards and other electrical appar-
atus, porcelain, marble5 slate, and glass being
most commonly employed. Mica is used for
the insulating of commutators of dynamos
and motors, and in places where the tempera-
ture is high and toughness is essential.
Consult Still's Overhead Electric Power
Transmission (1913) ; Hemming's Plastics and
Molded Electrical Insulation (1923); Del
Mar's Electric Cables (1924).
Electricity, an agency producing an ex-
tensive group of magnetic, chemical and ther-
mal phenomena.
The foundations of electrical science were
laid about 1600 by Wm. Gilbert of
Colchester, who, with the knowledge of the
magnetic power of amber when rubbed
quickly and of the lodestone, pointed out that
glass and other substances could be made to
exhibit similar phenomena, and coined the
word electrica (from the Greek of 'amber')
to describe these substances. He also dis-
covered that the earth acts as a magnet and
has magnetic poles corresponding to the
simple lodestone.
So varied are the aspects of electricity and
so manifold its applications that they cannot
profitably be discussed under a single head-
ing. For the general principles and funda-
mental conceptions, see the articles on: ELEC-
TROSTATICS; ELECTRICITY, CURRENT; ELEC-
TRIC CIRCUIT; ELECTROMAGNETIC WAVES;
ELECTRICAL POTENTIAL; CONDUCTION; MAG-
NETISM; LIGHTNING.
Electricity, Animal, Following Galvani's
classic experiment with a frog's leg, the ez-